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Abstractt Monocyclic #-lactms (V t XI) carrying a carboxy function have been 
Used Go annelate the Schiff bases (31 & X) using POCl3 in the presence of 
tristhylamine to obtain the di-PL_-lactams (VI & XII). Alternately, (VI) could 
also be prepared by relation of the Schiff base (IX) derived from the 
4c-amino*-laota (VIII) , with phenoxyacstyl chloride. 

DurLng the course of a project towards the synthesis ofp-lactam 
a,mtibiotiesY we prepared several manocyalic fi-lactams through the annelation 

of imines with suitable acid components using PW.33 method.lya The presence 
of free carboxy group is considered to be essential for antibacterial activity. 

!& incorporate this function into ~~~~CliC~-l~~t~~, WB bisCOVe3Xd3 all 

elegant use of glycine to prepare the Sehiff base components such as (I). 

Reaction of (I) wZth phenoxyacetylchloride in the presence of triethylamine 

resulted in thep-la&am (IV) in high yield, Stereochemistry of thisp-laotam 
was found to be 01g from the value 41 couplfng constant between Cg-H and C,-H 

(J = 5.00 Hx). S~p~~~~i~atio~ of ap-lw!tam e&r??! UWally loads to cleavage 
offS-lactam ring, However, could be easily converted to the acid 

~-k&mr~ (IT) under mild basic condition& (0.2 N NaOH in acetone) uithout 

any harm to thefi-la&am ring. 

Besiiles antibacterial PotentialF7, moncoyclic~-lactama have been 

converted to several loused ring ~-lactamss-*c, In the present; cammunication, 
we wish to report the first example of the conversion of monocyclic-&lactams 

(V & IX) into a novel di-&la&am (VZ) fnvc+lving two different routes (see 

schemes), The crucial step in first z3pproach is the Use sf the J+Xactaxi (fl 
itself as an acid component to annelate the Sohiff base (II) using POCls method 

to prepare the di&J_actam (VI) in 5% yield, map. 24$-46*C 1% 1755 cm-' 

@-lactam c=o). 

Zhe 90-MHz mar spectrum (Pie;. I) of the dip-lactsm (VI) exhibIted the 
s-1 t p t au am ro ORS at% 4,72 BS a doublet (3 = 5.5 Hz; l.E) and two closely 
placed doublets at 5.1 (3 = 5*5Ez; 3%). These values of the coupling 
constant reveal cis stereochemistry in both tzhep-la&am rings (A d 3). 
To further confirm the stereochemistry, the di-fi -1actm (VI) was 
alternatively prepared through the second approach In wfilch the B-lactam ring 
(B) with a c~sastere~chem~stry was constructed first startfng from glycine 

derivative* ( IL1)o 



* + VII 

VIII 

; R'== 
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x -ct 0 OCH3 



!rhe corapound (III) was condensed with Schiff base (11) using WC13 

method to obtain the enamino-plactaru (VII) which was then transformed to the 

4-a&no-&la&am (VIII) under mild acidic conditions, StereochemLstry 

of this p-lactam was four&to be cis by its PMR spectrum In which C3-II and 
t&-E appeared as two doublets at 64.61 and 5,2 with a coupling constant of 

5.5 Hz. Moreover the high field appearance of -NIlI protons ats 1.5 also 

Indicates the C3-NH2 group to be cls to the phenyl ring at G+- and hence cis 
stereochemistry of thep-lactam [VIII). Reaction of (VIII) with pfperonal 

in refluxing ethanol produced the aldlmine (IX) in high yield. ThisaC-imino- 

p-lactam (IX) was used as the Schiff base component which on annelation with 

phenoxyacetylohloride gave the desired di-&lactam (VI)a 

To ascertain the reproducibility of the above technique, the di-p-lactam 

(XII) was prepared in high yield through the annelation of the Schiff base (X) 

with T-(2-oxoazetldino)acetic acid (XI). Further studies are being conducted 

for the synthesis of tri- and tatra-b-lactams Prom suFtably constituted synthons 

in our laboratory. As can be easily visuallsed these compounds obtained from 

N-(2-oxoazetidino)acetic acids are analogous to peptides obtained fromaGmino 

acids and hence shall be of academic as well as biological importance. 

Elemental analysis on compounds IV-IX, XI and XII were in agreement with 
the structures. 
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